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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims (1 & 4-21) are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lindoff et al (hereinafter Lindoff)(US patent 6,842,476 B2) in view of 
Bottomley (US Patent 5,822,380), and further in view of Skold et al (hereinafter 
Skold)(US Patent 5,933,768). 

Re claim 1 , Lindoff discloses a method for suppression of interfering co-channel 
signals, synchronous or asynchronous, in a single antenna interference cancellation 
(SAIC) receiver by calculating a desired impulse response estimate signal ( h A JCE ( 1 
) ) .comprising the steps of: receiving a radio signal by a receiver filter of the SAIC 
receiver and providing a filtered waveform signal (y) to a joint channel estimator of a 
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joint channel estimator module of the SAIC receiver (In Lindoff, see fig. 4: elements 10, 
422 & 424, see col. 5, lines 29-33); computing the desired impulse response estimate 
signal ( h A JCE ( 1 ) )by the joint channel estimator using the filtered waveform signal 
(y), the desired bit decision signal (a(1 )) and an interfering training sequence signal and 
an interfering training sequence delay signal generated without prior knowledge of a 
training sequence of the interfering co-channel signals. (In Lindoff, see col. 6, lines 29- 
34) 

But the reference of Lindoff fails to specifically disclose providing a desired bit 
decision signal ((1 )) to the joint channel estimator module. However, Bottomley does. 
(See fig. 3 & col. 6, lines 33-42) 

Bottomley discloses a joint channel estimator which receives as input detected 
values, which are used by the joint channel estimator to generate channel tap 
coefficients estimates. 

Therefore, taking the combined teachings of Lindoff & Bottomley as a whole . It 
would have been obvious to one of ordinary skill in the art to have incorporated this step 
into the system of Lindoff, in the manner as claimed & and as taught by Bottomley, for 
the benefit of generating channel tap coefficients estimates. (In Bottmley, see col. 6, 
lines 1-4) 

The combination of Lindoff & Bottomley, as discussed above shows the 
limitations claimed, except they do not specifically disclose that the interfering training 
sequence signal and an interfering training sequence delay signal are generated without 
prior knowledge of a training sequence of the interfering co-channel signals. 
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However, Skold does. (See abstract) Skold discloses an apparatus for 
estimating an interfering signal component portion of a received signal. The training 
sequence associated with the interfering signal component portion is determined 
without prior knowledge of the training sequence associated with such interfering signal. 

Therefore, taking the combined teachings of Lindoff, Bottomley, & Skold as a 
whole . It would have been obvious to one of ordinary skill in the art to have modified 
the system of Lindoff, as modified by Bottomley, in the manner as claimed and as 
taught by Skold, for the benefit of canceling the interfering signal from the received 
signal. 

Re claim 4, the combination of Lindoff, Bottomley, & Skold further discloses that 
wherein the interfering signals are asynchronous with a desired signal. (In Lindoff, see 
col. 4, line 67 - col. 5, line 2) 

Re claim 5, the combination of Lindoff, Bottomley, & Skold further discloses that 
wherein the interfering signals are synchronous with a desired signal. (In Lindoff, see 
col. 4, line 60) 

Re claim 6, the combination of Lindoff, Bottomley, & Skold further discloses that 
wherein the desired bit decision signal ((1)) consists partly of a known training bit 
sequence signal. (In Bottomley, see col. 2, lines 4-35, including equation 4) 
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Re claim 7, the combination of Lindoff, Bottomley, & Skold further discloses that 
after receiving the radio signal by the receiver filter, further comprising the steps of: 
computing an initial desired impulse response estimate signal (.sub. CM) using the 
filtered waveform signal (y) by a channel estimator of a first stage of the SAIC receiver 
(In Bottomley, see fig. 2: the output of elements 26a & 26b); and computing (64) the 
desired bit decision signal ((1)) using the initial desired impulse response estimate 
signal (.sub.CM) and the filtered waveform signal (y) (In Bottomley, see fig. 2: the output 
of element by a single antenna interference cancellation (SAIC) detector of the first 
stage of the SAIC receiver. (In Lindoff, see fig. 4) 

Re claim 8, the combination of Lindoff, Bottomley, & Skold further discloses that 
wherein the channel estimator is an iterative constant modulus (CM) channel estimator 
and SAIC detector is a constant modulus single antenna interference cancellation (CM- 
SAIC) detector. (It is assumed that the power is constant in the modified system of 
Lindoff, Bottomley & Skold) 

Re claim 9, the combination of Lindoff, Bottomley, & Skold further discloses that 
after the step of computing the desired impulse response estimate signal ( h A JCE ( 1 ) 
)by the joint channel estimator, further comprising the step of: computing a further 
desired bit decision signal ((2)) using the desired impulse response estimate signal ( h A 
JCE ( 1 ) )and the filtered waveform signal (y) by a further SAIC detector of a second 
stage of the SAIC receiver. (In Bottomley, see fig. 3: element 28. Furthermore, the 
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output of this system is iteratively fedback to the joint channel estimator and to the 
impairment correlation estimator for the purpose of estimating a second desired bit 
decision signal. Each of the iterations is considered to be a stage in the cancellation 
process.) 

Re claim 10, the combination of Lindoff, Bottomley, & Skold further discloses that 
wherein the further desired bit decision signal ((2)) is an output signal of the SAIC 
receiver based on a predetermined criterion. (One skilled in the art would know that a 
iteration is terminated once a predetermined threshold or value has been reached.) 

Re claim 11, the combination of Lindoff, Bottomley, & Skold further discloses 
providing the further desired bit decision signal ((2)) to a further joint channel estimator 
module of a third stage of the SAIC receiver. (In Bottomley, see fig. 3: 28. Furthermore, 
the output of this system is iteratively fedback to the joint channel estimator and to the 
impairment correlation estimator for the purpose of estimating a second desired bit 
decision signal. Each of the iterations is considered to be a stage in the cancellation 
process.) 

Re claim 12, the combination of Lindoff, Bottomley, & Skold further discloses that 
wherein the channel estimator is an iterative constant modulus (CM) channel estimator 
and wherein the SAIC detector and the further SAIC detector are constant modulus 
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single antenna interference cancellation (CM-SAIC) detectors. (It is assumed that the 
power is constant in the modified system of Lindoff, Bottomley & Skold) 

Claim 13 is a system claim corresponding to method claim 1. 
performed in method claim 1 would have necessitated the elements 
Therefore, claim 13 has been analyzed and rejected w/r to claim 1. 

Claim 14 is a system claim corresponding to method claim 7. Hence, the steps 
performed in method claim 7 would have necessitated the elements in system claim 14. 
Therefore, claim 14 has been analyzed and rejected w/r to claim 7. 

Claim 15 is a system claim corresponding to method claim 8. Hence, the steps 
performed in method claim 8 would have necessitated the elements in system claim 15. 
Therefore, claim 1 5 has been analyzed and rejected w/r to claim 8. 

Claim 16 is a system claim corresponding to method claim 9. Hence, the steps 
performed in method claim 9 would have necessitated the elements in system claim 16. 
Therefore, claim 16 has been analyzed and rejected w/r to claim 9. 

Claim 17 is a system claim corresponding to method claim 10. Hence, the steps 
performed in method claim 10 would have necessitated the elements in system claim 
17. Therefore, claim 1 7 has been analyzed and rejected w/r to claim 1 0. 



Hence, the steps 
in system claim 13. 
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Claim 18 is a system claim corresponding to method claim 9. Hence, the steps 
performed in method claim 9 would have necessitated the elements in system claim 18. 
Therefore, claim 1 8 has been analyzed and rejected w/r to claim 9. 

Claim 19 is a system claim corresponding to method claim 12. Hence, the steps 
performed in method claim 12 would have necessitated the elements in system claim 
19. Therefore, claim 19 has been analyzed and rejected w/r to claim 12. 

Claim 21 is a system claim corresponding to method claim 11. Hence, the steps 
performed in method claim 1 1 would have necessitated the elements in system claim 
21 . Therefore, claim 18 has been analyzed and rejected w/r to claim 1 1 . 

4. Claims (2-3 & 20) are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lindoff et al (hereinafter Lindoff)(US patent 6,842,476 B2), Bottomley (US 
Patent 5,822,380), & Skold et al (hereinafter Skold)(US Patent 5,933,768), and 
further in view of Suzuki et al (hereinafter Suzuki)(US Patent 6,088,383). 

Re claim 2, The method of claim 1 , the combination of Lindoff, Bottomley, & 
Skold further discloses that after the step of providing the desired bit decision signal . 
(a(1 )) to the joint channel estimator module, further comprising the steps of: computing 
a replica signal calculated by a replica signal generation means of the joint channel 
estimator module as a convolution of the desired bit decision signal (a(1 )) and a replica 
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impulse response h r of said replica signal generation means; and (In Bottomley, see fig. 
4 & col. 7, lines 12-45) generating a residual signal (i) by subtracting the replica signal 
from the filtered waveform signal y using an adder. (In Bottomley, see fig. 4 & col. 7, 
lines 46-54, including equations 7a & 7b) 

But the combination of Lindoff, Bottomley, & Skold fails to specifically disclose a 
replica signal generation means. However, Suzuki does. (See fig. 4: 121 & col. 7, lines, 
55-60) 

Suzuki discloses a replica generating means that generate replica of the 
respective spread spectrum signal contained in the received signal by re-spreading the 
correlations detected by the first correlation detecting means. 

Therefore, taking the combined teachings of Lindoff, Bottomley, Skold & Suzuki 
as a whole . It would have been obvious to one of ordinary skill in the art to have 
modified the system of Lindoff, as modified by Bottomley, Skold, as taught by Suzuki, 
for the benefit of generating replicas of the respective spread spectrum signals 
contained in the received signal. 

Re claim 3, The method of claim 2, the combination of Lindoff, Bottomley, Skold, 
& Suzuki further discloses that wherein the interfering training sequence and the 
interfering training sequence delay signal are identified by calculating correlating signals 
of said residual signal (i) with the candidate training sequences or training sequences 
convolved by a known transmission pulse shape for all possible bit positions (In 
Bottomley, see fig. 4: 40 & col. 7, line 55 - col. 8, line 61); among said correlating 
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signals, the maximum correlation signal is selected as interfering training sequence 
(One skilled in the art would know that when determining the interfering training 
sequence one may compute it by correlating it with other training sequences and 
measuring their respective peaks.) and the corresponding timing position as the 
interfering training sequence delay signal which are provided to the joint channel 
estimator. (In Lindoff, see col. 6, lines 29-34) 

Re claim 20, the combination of Lindoff, Bottom ley, Skold, & Suzuki further 
discloses that wherein said joint channel estimator module comprises: a replica signal 
generation means, responsive to the desired bit decision signal ((1)), for providing a 
replica signal calculated by said replica signal generation means as a convolution of the 
desired bit decision signal (1 ) and a replica impulse response h.sub.r of said replica 
signal generation means (This limitations has been analyzed and rejected w/r to 
claim 2 above.); an adder, for providing a residual signal by subtracting the replica 
signal from the filtered waveform signal (y) (This limitation has been analyzed and 
rejected w/r to claim 2 above); a correlation means, responsive to the residual signal 
(), for providing the interfering training sequence and its delay signal identified by 
calculating correlating signals of said residual signal () with the candidate training 
sequences or training sequences convolved by a known transmission pulse shape for 
all possible bit positions; among said correlating signals, the maximum correlation signal 
is selected as the interfering training sequence signal and the corresponding timing 
position as the interfering training sequence delay signal which are provided to the joint 
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channel estimator (This limitation has been analyzed and rejected w/r to claim 3 
above); and a joint channel estimator, responsive to the filtered waveform signal (y), to 
the desired bit decision signal (1 ), to the interfering training sequence signal and to the 
interfering training sequence delay signal, for providing the desired impulse response 
estimate signal ( h A JCE ( 1 ) ). (This limitation has been analyzed and rejected w/r 
to claim 2 above) 
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